Distinctive patterns are predicted by quenched quark models and unquenched quark models for the lowest SU(3) baryon nonet with spin parity J P = 1/2 − . While the quenched quark models predict the lowest 1/2 − Σ * resonance to be above 1600 MeV, the unquenched quark models predict it to be around Σ * (1385) energy. Here we re-examine some old data of the K − p → Λπ + π − reaction and find that besides the well established Σ * (1385) with J P = 3/2 + , there is indeed some evidence for the possible existence of a new Σ * resonance with J P = 1/2 − around the same mass but with broader decay width. Higher statistic data on relevant reactions are needed to clarify the situation.
are limited to three constituent quarks. In these quenched quark models with a central monotonic confining interaction, the lowest excitation of baryons is the orbital angular momentum L = 1 excitation of a quark, resulting to spin-parity 1/2 − . Its typical excitation energy is about 450 MeV [1] . However, the experimental observed lowest 1/2 − baryons are N * (1535), Λ * (1405) and Σ * (1620) [2] with excitation energies of 596 MeV, 290 MeV and 431 MeV, respectively. In these quenched quark models, it is very difficult to understand why the Λ * (1405) with (uds)-quarks is lighter than the N * (1535) with (uud)-quarks. To solve the mass order reverse problem, it seems necessary to go beyond the simple quenched quark models. In fact the spatial excitation energy of a quark in a baryon is already comparable to pull apair from the gluon field. Even for the proton, the well established d/ū asymmetry with the number ofd more thanū by an amountd −ū ≈ 0. [4, 5] , the N * (1535) is explained as a KΛ-KΣ quasi-bound state while Λ * (1405) is a dynamically generated state of coupled KN-Σπ channels. In the penta-quark models [6, 7, 8] These unquenched models give interesting predictions for the isovector partner of the Λ * (1405) and N * (1535). While the penta-quark models [6, 7] predict a Σ * (1/2 − ) resonance with a mass around or less than its corresponding Λ * partner, the meson cloud model [5] predict it to be non-resonant broad structure. The predictions of these unquenched models and the classical quenched quark models are distinctive and need to be checked by experiments.
Possible existence of such new Σ * (1/2 − ) structure in J/ψ decays was pointed out earlier [9] and is going to be investigated by forthcoming BES3 experiment [10] , here we re-examine the old data of K − p → Λπ + π − reaction to see whether there is evidence for its existence or not.
The We examined previous experimental analyses [11, 12, 13, 14, 15, 16, 17] on the
Among them, we find that the invariant mass spectra of Λπ − with beam [14, 15, 16, 17] are different from others. The peak around Σ * (1385) in these mass spectra cannot be fit as perfect as other sets of data with a single Breit-Wigner resonance. Since Ref. [14] presents the largest data sample and the most transparent angular distribution analysis of this reaction, we re-fit the Λπ − mass spectrum and angular distribution of Ref. [14] by taking into account the possibility of two Σ * resonances in this mass region.
The data in Ref. [14] for the K − p → Λπ + π − reaction were taken for beam momentum ranging from 1 ∼ 1.75 GeV. To re-fit the invariant mass spectrum of Λπ − , we assume the following formula:
where two relative momenta p 1 and p 2 come from the phase space factor with
Here we use one Breit-Wigner function describing the reflection background from Σ Table 1 . The experiment data are from Ref. [14] . The preferred assignment of spin J = 3/2 for the Σ * (1385) resonance in Ref. [14] is demonstrated by the distribution of the cosine of the angle between the Λ direction and the From above results, we find that the inclusion of an additional Σ * (1/2 − ) besides the well-established Σ * (1385) 3/2 + seems improving the fit to the data for both Λπ − invariant mass spectrum and the angular distribution although the large error bars for the angular distribution data make it not very conclusive.
For the reaction Fig.3(a) and Fig.3(b) , respectively. The different production mechanisms have different energy-dependence. These points need more theoretical investigation. In summary, distinctive patterns are predicted by quenched quark models and unquenched quark models for the lowest SU(3) baryon nonet with spin parity J P = 1/2 − . While the quenched quark models predict the lowest 1/2 − Σ * resonance to be above 1600 MeV, the unquenched quark models predict it to be around Σ * (1385) energy. Here we re-examine some old data of the K − p → Λπ + π − reaction and find that besides the well established Σ * (1385) with J P = 3/2 + , there is indeed some evidence for the possible existence of a new Σ * resonance with J P = 1/2 − around the same mass but with broader decay width. There are also indications for such possibility in the J/ψ →ΣΛπ and γn → K + Σ * − reactions. 
